Materials and Physical Measurements
All chemicals were obtained from commercial sources and used as received without further purification. Powder X-ray diffraction (PXRD) patterns were collected on Rigaku desktop MiniFlex 600 diffractometer with Cu Kα radiation (λ = 1.5406 Å). IR spectra were recorded in the range 4000-400 cm -1 on a Perkin-Elmer FT-IR spectrum 2000 spectrometer with pressed KBr pellets. Optical diffuse reflectance spectra were measured at room temperature on a Perkin Elmer Lambda-950 UV/Vis/NIR spectrophotometer. XPS studies were performed in Thermo Fisher ESCALAB 250Xi X-ray photoelectron spectrometer. EPR spectra were recorded on a Bruker BioSpin E500 EPR spectrometer with a 100 kHz magnetic field modulation at room temperature. Thermal analyses were performed on a TGA/DSC 1 STARe system from room temperature to 1000°C at a heating rate of 10K/min under nitrogen. A 460 nm LED (gaoke BZ(100-240)/AC LED (λ = 460-465nm), 220V, 3W) was employed as the irradiation source. 
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